The haploid and non-recombining nature of most Y-chromosomal short tandem repeats (Y-STRs) and their relative simplicity make them useful tools for male identification purposes in forensic investigations. STR polymorphisms on the non-recombining part of the Y-chromosome are inherited in the form of compound Y-haplotypes and it is known that they are strongly population specific. To contribute to regional database, we have analysed the Ychromosome specific STR (Y-STR) loci including DYS19, DYS389I, DYS389II, DYS390, DYS391, DYS392, DYS393 and DYS 385 in a group of Turkish males from Antalya, Turkish Republic. Unrelated healthy 210 males who have been living in this region for at least three generations and who were involved in legal proceedings concerning paternity or identity were included in the study. PCR analysis was performed on genomic DNA obtained from peripheral blood samples. PowerPlex Y kit was used according to the manufacturer's recommendations for the amplification and typing procedures. Capillary electrophoresis was carried out on an ABI Prism 310 Genetic Analyzer. We determined a total of 177 haplotypes and 151 of them were observed only once. Twenty six haplotypes identified in more than one male, 21 of them were shared by two different individuals, three by 3 individuals and 2 by four individuals. The most common haplotypes, "14/12/28/23/10/11/12/13-18" and "15/13/29/24/10/11/14/13-14" repeated four times, with a frequency of 1.9%. The determined haplotypes of this study were compared with the datas in the Y-chromosomal STR Haplotype Reference Database (YHRD) and also with some available studies from pubmed results for Turks.
involving one or more male semen donors (gang rape) and the presence of other body-fluid mixtures (e.g. saliva-skin, skin-sweat) from victims and suspects of different sex [4, 7, 8] .
The allele combination of a series of individual Y-STR loci has considered a haplotype [9] . The set of Y-STR loci which is defined as the minimal haplotype consists of DYS19, DYS389I, DYS389II, DYS390, DYS391, DYS392, DYS393 and DYS385. According to published reports, the combination of these Y-STRs can distinguish approximately 76.1-95.5% of male individuals in various populations [9] .
In this study, we present population data for Antalya city in the south-west part of Turkish Republic.
Materials and methods
Blood samples were obtained from 210 unrelated males, who were involved in legal proceedings concerning paternity or identity. All the males were born in or around Antalya, and they identified themselves as Antalya dwellers for at least three generations. All of the cases were checked for their surnames, before they were involved in the study to avoid paternal relativity between the males.
Y-STRs consisted of DYS19, DYS389I, DYS389II, DYS390, DYS391, DYS392, DYS393 and DYS385ab were analysed. DNA was extracted using the ReadyAmp Genomic DNA purification kit (Promega Co. Madison UK) and amplification was carried out using PowerPlex ® Y System kit (Promega) according to manufacturer's recommendations [10] . Typing was carried out by capillary gel electrophoresis on an ABI PRISM 310 Genetic Analyzer (Applied Biosystems). Size standard was ILS 600 (Promega). Analysis was performed by GeneScan Software (version 3.2).
Statistical analyses were performed by Genepop (Version 3.4) [11] , and haplotypes were determined by using Microsoft Excel and gene counting. Analysis of molecular variance (AMOVA) was performed with the use of Arlequin 3.1 software [12] to calculate F ST values between Antalya population and the other Turkish populations. In all calculations DYS389 was considered as a haplotype of two independent loci: DYS389I and DYS389II [13] .
Results and discussion
In this population study of 210 unrelated Turkish male individual from Antalya, we detected 7, 6, 6, 11 alleles in the DYS19, DYS390, DYS392 and DYS385ab systems respectively and 5 alleles in each of the DYS389I, DYS389II, DYS391 and DYS393 systems. The allele frequencies and gene diversities were presented in Table 1 . The list of observed haplotypes is provided in supplementary Table 2 . The total of 177 haplotypes was found in the Antalya population sample and 151 were unique.
Twenty six haplotypes were observed more than once, 21 of them were shared by two, 3 of them by three and 2 of them were shared by four different individuals. The most common observed haplotypes, "14/12/28/23/10/11/12/13-18" and "15/13/29/24/10/11/14/13-14" were shared by four individuals, with a frequency of 1.9%. Table 3 . The Analysis of molecular variance (AMOVA) results
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The observed haplotypes were compared with the data of Y-chromosomal STR Haplotype Reference Database (YHRD). The searching of YHRD for the first mentioned minimal haplotype shared by four men in this study indicated 5 matches. It was consisted of two samples from Venezuela (Latin America), one from Atlantico, Colombia (Latin America), one from Barcelona, Spain (Europe) and one from Turkish Republic. YHRD search for the second haplotype which we observed four times, resulted with no match [14] .
The minimal haplotype shared by three male was also searched in YHRD and 17 matches for 14/12/28/22/10/11/14/13,13 and 15/14/30/24/10/13/13/11,14 haplotypes and 99 matches for 16/13/29/25/11/11/13/11,14 haplotype was found but none of them originated from Turkish Republic.
Haplotypes of this study were also compared with results of full text articles available on pubmed about YSTR haplotypes in Turkish populations (table 2) [15, 16, 17] . AMOVA was performed on the allele frequency datas and the results are shown in Table 3 [15] [16] [17] [18] [19] [20] [21] [22] .
The results of AMOVA showed that there were no significant variations among the Antalya population and the other Turkish populations except for the Central Anatolia population researched by Rustamov and the Ankara population studied by Nasidze [18, 20] .
The percentage of variation among the Antalya and Central Anatolia [18] populations was determined as 7.52% with a F ST value of 0.08625 ( p<0.05). According to AMOVA locus by locus, significant differences were determined for DYS19 (F ST = 0.11876, p<0.05), DYS391 (F ST = 0.25894, p<0.05) and DYS392 ( F ST = 0.18804, p<0.05).
The comparison of the Antalya population with the Ankara population (20) by performing AMOVA revealed 0.96% variation among the populations (F ST = 0.01258, p=0.03226 ± 0.00595). Significant variation was determined only for DYS392 (F ST = 0.07495, p=0.00098 ± 0.00098) according to locus by locus AMOVA.
In conclusion, this study provides population data on 8 Y-STR loci in Antalya population and comparison results with other studies of Turks. It is important to perform further researches for the Turkish populations to extend the genetic database, to determine the set of Y-STRs with maximal haplotype resolution and to increase haplotype discrimination.
